Transactivation of the epidermal growth factor receptor mediates cholinergic agonist-induced proliferation of H508 human colon cancer cells.
Some human colon cancer cell lines (e.g., H508 cells) express M3 subtype muscarinic receptors that are activated by cholinergic agonists. The objective of the present study was to determine the cellular mechanisms underlying M3 muscarinic receptor-mediated proliferation of H508 human colon cancer cells. In H508 cells, but not in SNU-C4 cells that do not express muscarinic receptors, acetylcholine stimulated calcium-dependent phosphorylation of p44/42 mitogen-activated protein kinase (MAPK) and p90 ribosomal S6 kinase and consequent cell proliferation. Atropine or inhibitors of MAPK phosphorylation blocked these effects. Conversely, the actions of epidermal growth factor (EGF) on H508 cells were neither calcium dependent nor mediated by cholinergic mechanisms. Both acetylcholine- and EGF-induced phosphorylation of p44/42 MAPK was abolished in the presence of EGF receptor (EGFR) inhibitors (AG1478 and PD168393). In Chinese hamster ovary cells transfected with the rat M3 muscarinic receptor, which lack EGFR, acetylcholine-induced MAPK phosphorylation was not altered in the presence of EGFR inhibitors. In H508 cells, protein kinase C inhibitors did not alter acetylcholine- or EGF-induced MAPK phosphorylation. Finally, inhibition of EGFR activation abolished acetylcholine-induced H508 cell proliferation. These data indicate that, in H508 human colon cancer cells, cholinergic ligand interaction with M3 muscarinic receptors results in transactivation of EGFR, thereby stimulating cellular proliferation.